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REVISIONS TO THE RX02 DIAGNOSTIC MANUAL 

The RX02 diagnostic has been modified to also test the MXV22 controller. 
The changes are for the most part transparent to the operator. The 
program version displayed at start-up is Version 2A. Minor changes 
were made to the test programs and the new listings are in Section 4. 

The following changes should be made to this document: 

1. Version 2 should be changed to Version 2A. 

2. References to the MXV21 should be changed to MXV21/MXV22. 

Note that the old version of the diagnostic will not operate with 
22-bit addressing enabled and will not test four drives simultaneously. 
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PREFACE 


The Micro Technology, Inc. RX02 diagnostic performs various tests 
to confirm that the MXV21 controller is functioning properly. 
Prompts are displayed to assist in selecting which test(s) to 
operate. Error messages identify detected failures. 
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DIAGNOSTIC OPERATION 


1.1 STARTING THE DIAGNOSTIC 

The diagnostic can be booted from the diagnostic diskette. 
The diagnostic diskette is in RT-11 format so the diagnostic 
can also be read in using the RT-11 GET command and started 
at location 2000, which is the restart address. After the 
program is started, formatted scratch diskette(s) should be 
inserted in the drive(s) to be tested, and a carriage return 
entered to continue the program. 

CAUTION 

Any diskette inserted may be written on, so the 
diagnostic diskette should be removed. 

1.2 OPERATOR PROMPTS 

The prompt "INSERT SCRATCH DISKETTE(S)-TYPE CR TO START" 
provides the operator a chance to remove the diagnostic 
diskette. Insert formatted scratch diskettes in the drives 
to be tested and enter a carriage return. If the test is 
to be performed on a UNIBUS device type Y CR in response 
to the prompt "UNIBUS CONTROLLER?". To specify a single 
test to be performed, type Y CR in response to "TYPE Y 
TO SELECT A TEST". Typing anything else will perform all 
tests, 1 to 20, on each drive that is ready (all tests will 
run on one drive before starting on another). If a single 
test was selected, the display will prompt "ENTER TEST 
NUMBER OR REQUEST MENU". Type M CR to have a list of tests 
displayed or type the number followed by a carriage return 
to specify a test. After testing has started, a CTRL C will 
cause "TYPE R TO RESTART THE DIAGNOSTIC OR E TO LIST THE 
ERROR LOG. ANYTHING ELSE WILL CONTINUE THE SAME TEST" to be 
displayed. 


NOTE 

CR designates a carriage return. 








Possible responses are: 

R CR -The diagnostic is restarted 

E CR -The error log is displayed with errors listed by 

track number and error code number. To freeze the 
error log display, type CTRL S and to resume it 
type CTRL Q. 

CR -The same test is started 
NOTE 

A CTRL C during a format of set media density 
operation is not acknowledged until the operation 
is completed. 
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TEST DESCRIPTION 


2.0 Before a test is executed, the number of the test is dis¬ 
played. A brief description of each test is given below. 

Test numbers are in octal. 

2.1 Test 1 

The test checks register communication. 

1. 137776 is output to RXCS and the expected values of 
5560 in RXCS and 33766 in RXDB are checked. 

2. 177777 is output to RXDB and the expected value of 
173767 is checked. 

3. 0 is output to RXDB and the expected value of 0 is checked. 

2.2 Test 2 

The test checks that the initialize function sets RXCS 
correctly. 

The initialize bit (bit 14) of RXCS is set and the initialize 
done and drive ready bits of RXCS are checked to verify that 
they are set (4040 in RXCS). 

2.3 Test 3 

The test checks controller interrupts. 

RXCS is cleared, then interrupt enable (bit 6) is set. The 
number of interrupts is then checked to verify that exactly 
one interrupt occurs. 

2.4 Test 4 

The test checks the fill and empty buffer functions. 

Various patterns are used to perform the fill buffer. Empty 
buffer is then operated and the data compared with the gener¬ 
ating pattern. 

The patterns used for the test are: 

177777 052525 000000 

125252 033333 
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2.5 Teat 5 


The test checks CRC generation. 


* 

CRC generation is checked using 
for sector data: 

the following data patterns 


Pattern 

CRC Value 


000000 

024510 


125252 

163776 


052525 

047023 


033333 

137265 


2.6 Test 6 

The test checks head postioning. 

The heads-are stepped one track at a time from track 0 to 
track 76 and back again. A read sector Is performed on 
each track to confirm that the heads are positioned on the 
correct track. Both sides are tested on double-sided 
equipment. 

f 2.7 Test 7 

The test checks single density disk formatting. 

The diskette is formatted in single density and then checked 
for bad blocks. Both sides are tested on double-sided 
equipment. 

2.10 Test 10 

The test checks double density disk formatting. 

The diskette is formatted in double density and then checked 
for bad blocks. Both sides are tested on double-sided 
equipment. 
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2.11 Test 11 

The test checks Illegal track and sector processing. 

2 . 11.1 

A read command Is Issued for track 77. RXCS Is checked to 
ensure that the error and done bits are set (bits 15 and 5, 
respectively). RXDB Is checked to ensure that no status 
bits are Incorrectly set. A read error code Is performed 
to verify that the error code is 40. 

2.11.2 

A read command is issued for sector 0. RXCS is checked to 
ensure that the error and done bits are set, and RXDB is 
checked to ensure that no bits are set incorrectly. A read 
error code is performed to verify that the error code is 70. 

2.12 Test 12 

The test writes to random sectors and verifies the data. 

Various patterns are used to write random sectors of random 
tracks (and random side for double-sided equipment). After 
each write the same sector is read to determine that the 
data are correct. 

2.13 Test 13 

The test checks deleted data writes. 

A fill buffer is done, and a write sector with deleted data 
is performed on a random sector and track (and a random side 
on double-sided equipment). The data are then read from the 
sector and the deleted data bit (bit 6) of RXDB is checked 
to ensure that it is set. Finally, an empty buffer is 
performed to ensure the sector data are correct. 










2.14 


Test 14 


The test checks that overwriting in a different density will 
not cause errors., 

2.14.1 

The diskette is formatted in double density. A set media 
density is done in single density and a bad block check is 
performed to ensure that no errors occurred. 

2.14.2 

The diskette is formatted in single density. A set media 
density is done in double density and a bad,block check is 
performed to ensure that no errors occurred. 

2.15 Test 15 

The test checks that RAM addressing operates correctly. 

2.15.1 

A double density fill buffer is performed with all 
zeroes. A single density fill buffer with all ones is 
done, and then RAM is checked to ensure only the single 
density buffer region has changed. 

2.15.2 

A double density fill buffer is performed with all ones. 

A single density fill buffer with all zeroes is done, and 
then RAM is checked to ensure only the single density 
buffer region has changed. 

2.16 Test 16 

The test checks that a predetermined pattern can be written 
to random sectors. 
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The buffer data consist of each word containing its offset. 

The buffer data are then written to random sectors of random 
tracks (and random sides on double-sided equipment). The 
data are then read back to verify that the sector write was 
performed correctly. i 

NOTE 

In particular, this test will verify that the 
special case of exactly four consecutive data 
one bits in double density is processed correctly. 

See paragraph 1.3.6 of the MXV21 Disk Controller 
Manual . 

2.17 Test 17 

The test checks that sector 1, track 1 of drive 0 is 
correctly read during initialization. 

The test is only performed if a diskette is inserted in drive 
0. Sector 1 of track 1 is written with all ones; an initalize 
is then performed, followed by an empty buffer. The data are 
then checked to ensure they consist of all ones. 

2.20 Test 20 


The test checks non-existent memory processing. 

The test performs an empty buffer with a bus location that 
ensures that non-existent memory is accessed. The error bit 
(bit 15) of RXCS and the NXM bit (bit 8) of RXDB are checked 
to make sure they are set. 

2.21 Test 21 



The test verifies that random sectors can be written and read 
successfully. 

A random value is written in each word of the buffer. The 
data are written on random sectors of random tracks (and random 
sides on double-sided equipment). The data are then read and 
compared to the original data to verify that the operation was 
performed correctly. 
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2.22 


Test 22 


' c The test checks media wear. 

'tV; ^ ‘ ’ 

The test loads the heads at tracks 0, 76, 1, 75, etc. The 
test attempts to load the heads at the same spot on each 
track. After the 77 head loads a bad block check is performed 
to check for media wear. 

2.23 Test 23 

The test aids in head alignment testing. 

The test will position the heads to a selected track to 
assist in head alignment testing. 
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ERROR MESSAGES 


i 


3.0 The following messages are displayed to explain detected 
errors: 

3.1 RXCS BITS IN ERROR 

PC EXP STA REC STA 

dddddd dddddd dddddd 

Where PC-program counter 
EXP STA-expected RXCS 
REC STA-received RXCS 

3.2 RXDB BITS IN ERROR 

PC EXP STA REC STA 

dddddd dddddd dddddd 

Where PC-program counter 
EXP STA-expected RXDB 
REC STA-received RXDB 

3.3 BAD CRC CALCULATION 


PC VALID RCVD 

dddddd dddddd dddddd 

Where PC-program counter 

VALID-expected CRC value 
RCVD-calculated CRC value 

3.4 MULTIPLE INTERRUPTS 

PC VALID RCVD 

dddddd 1 dddddd 

Where PC-program counter 

VALID-number of expected interrupts-1 
RCVD—number of interrupts that occurred 















3.5 NO INTERRUPTS 


LOCATION 

dddddd 

Where LOCATION-program counter 

3.6 DELETED DATA BIT NOT SET 

PC STATUS 

dddddd dddddd 

Where PC-program counter 
STATUS-received RXDB 

3.7 ILLEGAL SECTOR NOT DETECTED 

PC EXP STA REC STA 

dddddd 100040 dddddd 

- Where PC-program counter 

EXP STA-expected RXCS (don't care bits masked off) 
REC STA-received RXCS (don't care bits masked off) 

3.8 WRONG ERROR CODE 

PC VALID 

dddddd dddddd 

Where PC-program counter 

VALID-expected error code 
RCVD-received error code 

3.9 INIT DONE OR DRIVE READY NOT SET 

PC - EXP STA 

dddddd 204 

Where PC-program counter 
EXP STA-expected RXDB (don't care bits masked off) 
REC STA-received RXDB (don't care masked off) 


RCVD 

dddddd 


REC STA 
dddddd 











3.10 


DATA FROM FILL/EMPTY BUFFER DON’T MATCH 


PC GD LOC G DATA BD LOC B DATA 

dddddd dddddd dddddd dddddd dddddd 

Where PC-program counter 

GD LOC-address of value used for fill buffer 
G DATA-value used for fill buffer 
BD LOC-address of non-comparing value 
B DATA-non-comparing value 

3.11 SEEK ERROR 

" : . ; • l 

PC REQTRK CURTRK 

dddddd dddddd dddddd 

Where PC-program counter 
REQTRK-reques ted track 
CURTRK™track where heads stopped 

3.12 RAM ADDRESSING ERROR 

PC GD LOC G DATA BD LOC B DATA 

dddddd dddddd dddddd dddddd dddddd 

Where PC-program counter 

GD LOC-address of value used for fill buffer. 
G DATA* value used for fill buffer 
BD LOC" address of non-comparing value 
B DATA* non-comparing value 

3.13 CAN'T READ SECTOR HEADER ON TRACK 

PC TRACK 

dddddd dd 

Where PC-program counter 

TRACK«track that contains bad sector header 















3.14 ERROR DURING READ SECTOR 

PC STATUS CODE SIDE TRACK SECTOR 
dddddd dddddd ddd d dd dd 

Where PC-program counter 
STATUS-received RXCS 
CODE-error code 

and SIDE, TRACK, SECTOR Identify the sector that couldn't 
be read 

3.15 ERROR DURING WRITE-SECTOR 

PC STATUS CODE SIDE TRACK SECTOR 

dddddd dddddd ddd d dd dd 

Where PC-program counter 
STATUS-received RXCS 
CODE-error code 

and SIDE, TRACK, SECTOR identify the sector where the 
write sector operation failed. 

3.16 NXM BIT NOT SET 

PC EXP STA REC STA 

dddddd dddddd dddddd 

Where PC-program counter 
EXP STA-expected RXCS 
REC STA-received RXCS 

3.17 ERROR BIT NOT SET 

PC EXP STA REC STA 

dddddd dddddd dddddd 

Where PC-program counter 
EXP STA-expected RXCS 
REC STA-received RXCS 
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3.18 TIMEOUT OR BUS ERROR 



TRAP PC 
dddddd 

. 1 


Where 

TRAP PC=location where a trap through location 
occurred 

4 

3.19 

ILLEGAL 

INSTRUCTION 



TRAP PC 
dddddd 

/. \ 



Where 

TRAP PC=location where a trap through location 10 
occurred 

3.20 

ILLEGAL 

INTERRUPT 



VECTOR 

dddddd 


Where VECTOR=>location of the vector of the Illegal 
interrupt 














DIAGNOSTIC USTING 


The following pages contain the listing of the Diagnostic. 
The program counter values that appear in the error messages 
correspond to locations in the listing. 
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